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Abstract
Positive emotion has been found to have benefit in people with dementia. This study investigates the feasibility of using affective 
pictures to elicit positive emotion from nursing home resident with dementia. Sixteen nursing home residents (12 female and 4 
male) with a diagnosis of mild to moderate degree of dementia have been recruited in this study. Fifteen pictures from 
International Affective Picture System (IAPS) have been selected to use in this study. These pictures were classified to three sets, 
based on their reported arousal and valence ratings: (a) excitement: high arousal and high valence; (b) pleasure: median arousal 
and high valence; and (c) relaxation: low arousal and high valence. During the experiment, one researcher showed the pictures to 
the participants, and a second researcher recorded their response to these pictures via the attitude item of Observational 
Measurement of Engagement (OME). participants showed their most positive attitude while they reviewed the (b) picture set 
(OME attitude score 5.5±0.73). Their attitudes to set (a) and set (c) were somewhat neutral (OME attitude scores 4.25±0.58 and 
4.44±0.63). Although this research is still in progress and the data reported here is only the preliminary data, we found some 
pictures from IAPS can be used in eliciting positive emotion in people with dementia. The results also suggested that the 
selection of eliciting stimuli should be highly personalized.
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1. Introduction
Emotions, according to appraisal theory, are elicited by the process of "appraisal"— a cognitive process that 
assesses how a stimulus may harm or benefit an individual [1]. Emotion is believed to play a crucial role in later life. 
According to socioemotional selectivity theory, older people make emotional goals their priority, as they recognize 
their time left in life is limited [2]. Maintaining and experiencing positive emotion is beneficial for the elderly. It has 
been proven that positive affect is related to reduced neuroendocrine, inflammatory, and cardiovascular activity [3]. 
Previous studies also suggest that positive affect is associated with health and longevity [4], [5]. 
People with dementia, however, owing to brain damage and cognitive decline, have been reported to express less 
positive emotion than individuals without dementia [6]. Moreover, symptoms of depression and apathy are often 
found in people with dementia [7]. These symptoms may lead to caregiver distress and poor outcomes [8]. 
On the other hand, people with dementia still have the ability to passively experience positive emotion [9]. 
Laughter therapy, music therapy, and recreational therapy have been proved to have the positive effect on people
with dementia [10]-[13]. Generally, these interventions could be considered as stimuli for evoking people's positive 
emotion. Presenting emotional images to the participants is another common way of emotion elicitation [14]. The 
International Affective Pictures System (IAPS) [15] provides normative ratings (valence, arousal, and dominance) 
of each picture in the database. Although it has been widely used in experimental research of emotion, little research 
has been conducted on people with dementia. This research, therefore, aims to investigate the feasibility of using 
affective pictures to elicit positive emotion from persons with dementia. 
2. Methods
2.1. Participants
Sixteen residents (12 female and 4 male) with moderate stage of dementia (CDR-2) were recruited from two 
nursing homes in Connecticut (USA). The residents with diagnosis of bipolar disorder or schizophrenia were 
excluded. After receiving permission from the residents’ legally appointed representative or family decision maker, 
their names and phone numbers were passed to a trained research assistant. This research assistant then spoke with 
the residents’ relatives to explain the study and obtain informed consent. The average age of the participants was 
89.5 years old.
2.2. Stimuli and procedure
Fifteen pictures selected from IAPS were used in this study as the stimuli to elicit positive emotion. The average 
arousal rating was 4.94±1.28; the average valence rating was 7.44±1.60. The themes of these pictures were “baby”, 
“cliff divers”, “couple”, “cow”, “fireworks”, “hiker”, “nature”, “puppies”, “roller coaster”, “sea”, “seal”, “skier”, 
“three men”, and “violin”. Based on the valence and arousal of each picture that was provided in the technical report 
[15], these pictures were classified into three sets: (a) excitement: high arousal (6.65±2.02) and high valence 
(6.99±1.78); (b) pleasure: moderate arousal (5.17±2.43) and high valence (8.02±1.34); and (c) relaxation: low 
arousal (2.96±2.12) and high valence (6.79±1.71). 
During the experiment, one researcher showed the pictures to the participant, while a second researcher observed 
and recorded the participant's response.
2.3. Assessment
The IAPS normative ratings were rated via the Self-Assessment Manikin (SAM) [16]. However, considering that 
most of our participants were not able to rate their response by themselves, we decided to collect their response 
through observation. The attitude item of Observational Measurement of Engagement Tool (OME) [17] was then 
applied here. The OME was developed to record the response of people with dementia to stimuli and has been 
shown to have good inter–rater agreement rate and intraclass correlation. Each participant's attitude was measured 
on a 7–point scale, ranging from very negative (1) to very positive (7).
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3. Results
The means and variances of the attitude ratings for the three picture sets are shown in Table 1. A repeated-
measures analysis of variance indicated significant mean differences in the participants' response of the three sets, F 
(2, 14)=21.83, p<0.001, Ș=0.757. A post hoc test showed that there is a significant difference (p<0.001) between 
set (b) and the other two sets. Since the participants' response for set (a) and (c) are relatively neutral, a one-sample 
T test has been conducted for examining their difference with score 4 (neutral). The results showed there is no 
significant difference between set (a) and neutral (p=1.04). 
Table 1. The means and variances of the attitude ratings in the present study 
Set (a) Set (b) Set (c)
OME original scores 4.25±0.58 5.50±0.73* 4.44±0.63
                                  *p<0.001
As we mentioned before, our attitude ratings were rated with a 7-point scale (0=very negative, 4= neutral, 7= 
very positive). In order to compare our results with the normative ratings (rated with a 9-point scale; 0= very 
negative, 5= neutral, 9=very positive), we then converted our data to a 9-point scale (Table 2). A one-sample T test 
indicated significant differences between our results and the previous study's results (p<0.001).
Table 2. Attitude (valence) ratings in the present study and from normative ratings provided in IAPS technical manual [15].
OME adjusted scores Normative ratings [15] T test
Set (a) 5.34±0.77 6.99±1.78 p<0.001
Set (b) 7.00±0.97 8.02±1.34 p<0.001
Set (c) 5.50±0.67 6.79±1.71 p<0.001
4. Discussion
Our participants expressed the most positive responses to the picture set (b), indicating that pictures with high 
valence and moderate arousal ratings are more likely to be successful in eliciting a positive response in persons with 
dementia. Compared with the normative ratings [15], our participants showed less positive responses to set (b). 
Some possible explanations could be provided here to explain this situation: First, compared with younger 
individuals, people with advance age tend to have greater stability in emotional experience [4]. A previous study 
also reported similar findings, pointing out that elder adults tend to rate IAPS pictures as less positive [18]. Second, 
as we mentioned before, depression and apathy are often found in people with dementia. These syndromes could 
increase the difficulty of emotion elicitation and might reduce their positive response toward the stimuli.
The authors wish to note that our participants' responses to the picture set (a) and set (c) were relatively neutral, 
indicating these pictures might not suitable to be used as emotion stimuli for people with dementia. Some possible 
explanation could be provided here. First of all, people with moderate stage dementia often lack of spatial 
awareness. This might have made it difficult for our participants to enjoy the pictures of scenery. View from a long 
shot (for example, "hiker", "roller coaster " and "cliff divers" in picture set (a) or detail shot (for example, "violin" in 
picture set (c) may have increased their difficulty in recognizing the theme in these pictures. Secondly, the loss of 
memory might affect the participants to understand and experience the pictures. People with dementia might not 
remember/ understand the themes shown in pictures. For example, the themes in set (a) are people doing exciting
activities (i.e. hiking, roller-coastering, cliff diving, and skiing). People with dementia might not remember/ 
understand these activates so that they would hardly have emotional responses toward these pictures. It is interesting 
to note that most of our participants expressed great affection to a baby portrait and a puppies picture in set (b). This 
might relate to their experiences in the past. We also found people with dementia tend to respond to the themes they 
are familiar with, suggesting that the selection of eliciting stimuli should be highly personalized. 
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